Evidence-based health promotion programmes are based on empirical data and theory. While a broad range of social and behavioural science theories are available, the actual application of these theories in programme design remains a real challenge for health promotion planners. Intervention Mapping describes a protocol for the development of theory-and evidence-based health promotion programmes. It provides guidelines and tools for the selection of theoretical foundations and underpinnings of health promotion programmes, for the application of theory, and for the translation of theory in actual programme materials and activities. This article presents the protocol and elaborates on the application of theory, using examples from successful intervention programmes.
Introduction
P S Y C H O L O G I CA L theories may provide an essential contribution to health promotion practice. However, the gap between theory and practice is rather difficult to bridge. In this article we will present a protocol for theory-based and evidence-based intervention development, Intervention Mapping, based on the experience of a group of US and Dutch health promotion researchers (Bartholomew, Parcel, Kok, & Gottlieb, 2001 ). We will start with a short description of the current state of the art in health promotion, and then elaborate on the process of Intervention Mapping. We will provide examples of theory-driven intervention strategies and programme materials and we will illustrate the importance of sticking to theoretical parameters when translating theoretical methods into a practical intervention programme.
Developments in health promotion
Health education is any combination of learning experiences designed to facilitate voluntary actions conducive to health. Health promotion is the combination of educational and environmental supports for actions and conditions of living conducive to health (Green & Kreuter, 1999) . As such, health education is one of the means of achieving the goals of health promotion. Other health promotion instruments are the provision of resources, pricing and regulation. These two definitions represent a historical development in promoting health from a rather individual to a more ecological approach in which the role of environmental factors has become more and more important in understanding and changing conditions for health. In the ecological approach to health promotion, health is viewed as a function of individuals and their environments, including family, social networks, organizations, community and public policies. Health promotion can be characterized by four other main developments: the need for planning, the importance of evaluation, the use of social and behavioural science theories and the systematic application of empirical data and theory from the social sciences in the development of health promotion programmes.
Health promotion is a planned activity. A widely used health promotion planning framework is Green and Kreuter' s PRECEDE/ PROCEED model (Green & Kreuter, 1999 ). The PRECEDE model starts with analyses of quality of life, health, behaviour and environmental factors, and predisposing, reinforcing and enabling determinants (correlates) of behaviour and environmental factors. In PROCEED a health promotion intervention is developed, implemented and evaluated. The options for a useful programme evaluation depend on the quality of programme planning. Rossi, Freeman and Lipsey (1999) argue that it would be a waste of time, effort and resources to estimate the impact of a programme that lacks measurable goals or that has not been implemented in a proper way.
A health promotion programme is most likely to benefit participants and communities when it is guided by social and behavioural science theories of health behaviour and health behaviour change (Connor & Norman, 1996; Glanz, Lewis, & Rimer, 1997; Norman, Abraham, & Connor, 2000) . Theory-driven health promotion programmes require an understanding of the components of theories, as well as an understanding of the operational or practical forms of these theories. Finding and applying relevant theories is a professional skill that health educators have to master (Bartholomew et al., 2001) . Notice that we assume that all problems may profit from a multi-theory approach, on condition that these theories are applied appropriately and correctly. Moreover, that many theories are potentially applicable to behaviour at various levels: individual, interpersonal, organizational, community and society, and also to adoption and implementation. The Theory of Planned Behaviour, for example, has often been applied to explain individual health behaviour (Godin & Kok, 1996) , but has also been used to, for example, explain the behaviour of politicians (Flynn, Goldstein, Solomon, Bauman, Gottlieb, Cohen et al., 1998) and the behaviour of intermediates who implement health promotion interventions (Paulussen, Kok, Schaalma, & Parcel, 1995) . Flynn et al. (1998) analysed the voting intentions of legislators for a cigarette tax increase. They showed that voting intentions were related to the perceived impact on retail sales, public health and loss of political support for the next election, along with perceived behavioural control for getting the bill out of committee, voting for it and passing it. Paulussen et al. (1995) analysed the determinants of the awareness, adoption and implementation of HIV-prevention programmes among secondary school teachers. They showed that teachers' awareness of programmes was primarily associated with social influence of colleagues through professional networks, that their decision to adopt a particular programme was primarily related to outcome expectations (for example expected student satisfaction) and that programme implementation was strongly correlated with teachers' self-efficacy expectations about the proposed teaching strategies and their moral opinions on sexuality. Surprisingly, the effectiveness of the programme seemed to have no impact on teachers' implementation decisions. These kinds of findings can guide health promoters in planning messages, for instance to promote votes in favour of a tax vote or a positive decision on adopting a HIV-prevention programme.
Theories comprise a very important tool for professionals in health education and promotion. On the one hand, theories have become available to health promotion practice through textbooks. On the other hand, the application of theory has been-and still is-a challenge for both health promotion researchers and practitioners. Students of health promotion usually study theories and are taught how to apply theories to well-selected practical problems. In real life, however, the order is reversed: the problem is given, and the practitioner has to find theories that may be helpful for better understanding or changing behaviours that are causally related to that problem (Kok, Schaalma, de Vries, Parcel, & Paulussen, 1996) . Intervention Mapping provides a protocol for selecting and applying theories that may improve our understanding of health behaviours and health behaviour change.
Intervention Mapping
Recently, a protocol was published that describes a process for developing theory-based and evidence-based health education programmes: Intervention Mapping (Bartholomew et al., 2001) . Intervention Mapping describes the process of health promotion programme development in five steps: (1) the definition of proximal programme objectives based upon scientific analyses of health problems and problem causing factors; (2) the selection of theory-based intervention methods and practical strategies to change (determinants of) health-related behaviour; (3) the production of programme components, design and production; (4) the anticipation of programme adoption, implementation and sustainability; and (5) the anticipation of process and effect evaluation (see Fig. 1 ). Intervention Mapping is the product of its authors' frustration in teaching students the processes in developing theoryand evidence-based health promotion. They examined the way they themselves had developed interventions that turned out to be effective. Intervention Mapping is not a new theory or model; it is an additional tool for the planning and development of health promotion interventions. It maps the path from recognition of a need or problem to the identification of a solution. Although Intervention Mapping is presented as a series of steps, Bartholomew et al. (2001) see the planning process as iterative rather than linear. Programme planners move back and forth between tasks and steps. The process is also cumulative: each step is based on pervious steps, and inattention to a particular step may lead to mistakes and inadequate decisions. Bartholomew et al. (2001) describe three core processes for Intervention Mapping, i.e. specific tools for the professional health promoter: searching the literature for empirical findings, accessing and using theory and collecting and using new data. Of course, when planning intervention development for a specific problem, a sensible thing to do is to search the literature to find out what others have written about possible explanatory factors (and thus openings for solutions) for the problem at hand. Reviews and meta-analyses are extremely helpful at this stage. However, in many cases a literature search will only result in a provisional list of answers. Subsequently, planners should take a broader view, and search for theories that can help to design a more comprehensive explanation for the problem at hand. This can be done using three approaches: The issue, concept and general theories approach. In the issue approach one searches the literature again, but now specifically for theoretical perspectives on the issue or problem one is facing. In the concept approach one starts with the provisional list of answers that were identified from the literature search, as earlier mentioned. Subsequently, planners link the concepts on that list to theoretical constructs and theories that seem to be useful. In the general theories approach planners consider general theories that may be applicable to the problem under consideration. Finally, it is important to identify gaps in the information obtained, and to consider the need to collect new data to fill these gaps.
For example (Bartholomew et al., 2001) , if a health promotion planner is looking for correlates of condom use among adolescents, the provisional list of answers could include: HIV/STD-related knowledge, group norms regarding sexual risk reduction, benefits of condoms, sexual experience, gender, confidence regarding condom use, social pressures to have unsafe sex and condom availability. From the empirical literature, one could refine this list and add: alcohol and drug use, and girls' lack of anticipation of a sexual encounter. The issue approach for finding theories could lead planners to the Health Belief Model and the Theory of Planned Behaviour, resulting in additional determinants, such as perceptions of sexual risks, barriers, subjective norms and intentions. Planners could also find theoretical suggestions on environmental influence, for instance, living in a poor neighbourhood, lack of parental supervision or coercive parenting. Using the concept approach and linking concepts from the provisional list of answers to theories, planners may, for instance, link lack of confidence to selfefficacy in Social Cognitive Theory. This could lead to the identification of different types of self-efficacy, for instance self-efficacy for negotiating condom use as separate from self-efficacy for applying condoms. A full application of Social Cognitive Theory would lead to elaboration on other concepts, such as skills, reciprocal determinism, modelling and self-control. The general theories approach would lead to a reconsideration of the question from the perspective of a more general determinants theory or change theory. From the perspective of the Transtheoretical Model of Stages of Change, for instance, planners could question whether adolescents are sufficiently aware of their personal risk from unsafe sex. This last approach is clearly limited to the theories that the planner is familiar with. That is why Intervention Mapping strongly recommends planners to start with the concept approach and look for theories they are not familiar with, before moving on to general theories.
Intervention Mapping starts when the data from the needs assessments in the PRECEDE/PROCEED model are sufficiently known. Planners have to have insight in people's quality-of-life concerns, in their health problems, in the behavioural and environmental factors that cause health problems and the predisposing, reinforcing and enabling determinants of these factors. On the basis of these analyses preceding intervention design, planners should be able to define and select the goals for health promotion. The first step in Intervention Mapping is the specification of the general programme goal into proximal programme objectives that explicate who and what will change as a result of the intervention. Proximal programme objectives specify what individuals need to learn or what must be changed in the organizational or community environment. Intervention Mapping describes a procedure for the specification of programme objectives comprising four steps. First, planners are asked to specify the health promoting behaviours (for example the promotion of condom use) into so-called performance objectives: the specific behaviours that we want the target group (or the environmental agents) to 'do', as a result of the programme. For example, in the case of HIV prevention, we would like young people to buy condoms, take them along, negotiate condom use with their partner, use condoms correctly and keep on using them during their teenage years (Schaalma, Kok, Bosker, Parcel, Peters, Poelman et al., 1996) . Second, planners have to consider the determinants of performance objectives, and they have to cross the performance objectives with their determinants and target groups, resulting in a matrix for proximal programme objectives. The determinants of one performance objective (for example: use condoms correctly) may be different from the determinants of another performance objective (for example: always take condoms along). Determinants of performance objectives can be personal (for example outcome expectations, social influences and self-efficacy expectations) or external (for example social norms and support, and barriers). Target groups can be subgroups of the total group, for instance, specific age groups, men/women, people in different stages of change. One proximal programme objective for an HIV-prevention programme in schools could be: adolescents (target population) express their confidence (determinant) in successfully negotiating condom use with the sex partner (performance objective). Proximal programme objectives may refer to individual-level change (for example 'adolescents will express confidence regarding negotiating condom use with sexual partners'), organizational-level change (for example 'school administrators will acknowledge the advantages of condom distribution in school') or community-level change (for example 'community leaders will approve of the sale of inexpensive condoms in schools and meeting places'). A list of proximal programme objectives is usually long and should be ordered by determinant. So programme planners end the first Intervention Mapping step with a series of lists of proximal programme objectives per determinant, for instance, a list of all proximal objectives that have to do with skills and selfefficacy expectations.
Intervention Mapping step 2 is the selection of theoretical methods and practical strategies. A theoretical method is a technique derived from theory and research to realize a proximal programme objective, a strategy is the practical application of that method. For instance, a theoretical method for self-efficacy improvement could be modelling, and a strategy could be the presentation of peer models in a video. An important task in this step is to identify the conditions or parameters that limit the effectiveness of theoretical models; we will come back to this later.
Intervention Mapping step 3 is the actual design of the programme, organizing the strategies into a deliverable programme taking into account target groups and settings, and producing and pretesting the materials. Health promotion planners have to integrate separate strategies into one coherent programme; they have to make decisions on the programme structure, its theme, the sequence of strategies and communication vehicles. In this phase, planners usually have to collaborate with creative resources. Planners' major task is to convey their intervention plans to creative people, and to guard whether final programme products adequately incorporate theoretical underpinnings.
A solid diffusion process is vital to ensure programme success. So, in Intervention Mapping step 4, programme planners develop a plan for the systematic implementation of the programme. The first thing to do in step 4, but preferably already at the start of intervention development, is the development of a linkage system that guarantees a continued interaction and information exchange between programme developers and programme users. Subsequently, planners should develop a plan for how they systematically can promote the adoption and implementation of the programme by the intended programme users. In practice, Intervention Mapping step 4 is a re-run through the Intervention Mapping protocol, but now aimed at identifying objectives, methods and strategies to promote the adoption and implementation of the actual intervention programme by the programme users. It may be clear that the anticipation of implementation is a relevant process from the very beginning of the planning process, not only at the end.
Finally, Intervention Mapping step 5 focuses on anticipating process and effect evaluation. Again, this process is relevant from the start of intervention development, not only at the end. 
Applying health psychology theory: examples
The impact of health psychology theory is strongest in the phase from programme objective to programme strategy, between step 1 and the product of step 2. Theory provides methods for the accomplishment of programme objectives; the parameters of the methods guide the translation of methods into strategies. First, we will give an example of an intervention that failed to use theory correctly.
A strategy that is frequently proposed for school-based programmes aimed at the prevention of drug abuse is to have former drug users warning the students for the dangers of drugs. This strategy is very popular among students, teachers, parents, school boards and politicians. However, evaluation studies have shown clearly that this strategy may lead to a significant increase in drug use among students (de Haes, 1987) . The programme planners made two mistakes: the former drug users provide an incorrect model for the students by showing that even people who start using drugs may end up in a very respectable position, in this case lecturing in schools. The second mistake is that the focus of the message is on the dangers of drug use, while the most important determinants of drug use initiation are decision-making skills, skills to resist social pressure and self-efficacy for those skills. In this case, evidence in the form of theory and empirical data was not used adequately, and adequate application of a planning model, such as Intervention Mapping, would have prevented these quite disastrous programme failures that probably have no effect or even a counterproductive effect on adolescents drug use. Theories are extremely important for developing effective interventions. When translating theoretical methods into practical strategies, planners have to consider the theoretical parameters very carefully. We will give some examples of adequate theory application using the Intervention Mapping protocol, starting with methods to improve self-efficacy and skills: modelling and active learning. All these examples are from programmes that have been empirically shown to be effective (Brug, Glanz, van Assema, Kok, & van Breukelen, 1998; Schaalma et al., 1996) .
Modelling
One of the learning objectives of the Dutch HIV-prevention programme was: 'adolescents express their confidence in successfully negotiating condom use with a sex partner' (Schaalma & Kok, 2001 ). The determinant here is selfefficacy. To find methods for improving selfefficacy, we first turn to Social Cognitive Theory (Bandura, 1997) . The methods that are suggested by this theory are modelling, guided practice and enactment. Other methods might be: re-attribution, goal setting and training of coping responses (Bartholomew et al., 2001) . Modelling may be effective, but only under specific conditions (parameters):
1. the target identifies with the model; 2. the model demonstrates feasible sub-skills; 3. the model receives reinforcement; and 4. the target perceives a coping model, not a mastery model.
Using modelling in the final programme would only be effective when the parameters for this method are kept in place during the development of the practical materials. Schaalma et al. Schaalma, Kok, Poelman, & Reinders, 1994) developed video scenes as part of their programme, in which models demonstrate the (earlier in the programme explained) sub-skills for negotiating condom use with unwilling partners: rejection, repeated rejection with arguments, postponement, making excuses, avoiding the issue and/or counter-pose (Evans, Getz, & Raines, 1991) . The models were carefully selected to serve as identifiable models for the target population. All scenes had a positive ending, but the models were clearly struggling with their task of persuading their partners to use a condom. Keep in mind that these scenes were only a part of the programme, in which a series of various methods for many objectives were translated into practical strategies within an integrated programme.
Active learning Schaalma et al. (1996) presented their models in a context of active learning: video scenes presenting high-risk situations were stopped after the situation had developed, and the students were asked to elaborate on what they would do or advise the role-actor, first individually, then in a group. After the break, the video was started again and the students observed the further development and ending of the scene. Again, the group discussed the development of the scene. Active learning may be effective in almost any change method, as long as the situation provides sufficient motivation, information, time for elaboration and skills-related advised (Bartholomew et al., 2001) . Below one example from the video, presenting a situation in which a student stands up to social pressure from another student about going home on time. Note that the student uses techniques about how to resist social pressure that were taught earlier in the programme: Rejection, repeated rejection with arguments, counterpose.
Video scene: In the discothèque Boy: Would you like another drink?
Girl: No, I have to go home.
Boy: Come on, don't be lame.
Girl:
No, I've got to be home at twelve.
Boy: This is a great tune, let's dance.
On screen: Assignment. Sasja really likes Mike. How can she make clear that she still wants to be home at midnight? How will Mike react? Video stops, students discuss possible effective reactions. Video starts again.
Boy: Don't you care about me anymore?
Girl: Yes, but that's not the point. They'll get on my case again if I don't get in before midnight.
Boy: Come on, it can't be that bad.
Girl: How do you know? I just want to go home. Besides, you'll ruin the whole evening if you're going to sulk.
Boy sinks to his knees in played apology.
Girl: (laughs) Come on, if I'm late, you'll be kneeling for my dad on Saturday.
Boy: So, you'll come on Saturday?
Girl: That's the plan.
Boy: Let's go then.
In this example we see role modelling in combination with active learning, while all parameters of these methods are taken into account: identification, skills demonstration, reinforcement (happy ending), coping model, information (on negotiation skills) and time for elaboration. One parameter for active learning may be underrepresented: motivation. That is why skills training often needs to be combined with methods to enhance motivation, in this case methods for increasing HIV-risk awareness and creating an attitude favouring sexual risk reduction: risk-scenario information, anticipated regret and fear arousal.
Risk-scenario information
Another objective in the HIV-prevention school programme was: 'adolescents recognize the possibility of ending up in situations in which contracting HIV/STD cannot be ruled out'. Here the determinant is risk perception. We turn to theories on risk perception and risk communication for methods to improve personal risk perception. These theories suggest the provision of risk information and risk feedback, message framing, self (re-)evaluation and fear arousal (Bartholomew et al., 2001 ). For instance, Hendrickx (1991) states that people may base their risk judgements on information that may aid the construction of an image of the ways in which a particular outcome may occur. An essential parameter for this method is that the information includes a plausible scenario with a cause and an outcome, instead of only an outcome. Schaalma et al. (1996 Schaalma et al. ( , 1994 included peer models in their HIV-prevention programme who presented scenarios in which they described how they found themselves in situations that were risky (for example a holiday affair; see later). These scenarios clearly presented a cause and an effect to make these contingencies more likely.
Anticipated regret
Anticipated regret is a method for attitude change. The Theory of Planned Behaviour (Connor & Sparks, 1996) suggests an insight in relevant beliefs as the basis of attitude change interventions. Witte (1995) organizes the results of the analysis of beliefs in a list of relevant categories, and then decides which beliefs need to be changed, which need to be reinforced and which need to be introduced. Schaalma and Kok (2001) , for example, list the following objectives for attitude change, based on an earlier analysis of beliefs:
1. Adolescents perceive that condom use has advantages that are not related to health (to be introduced). 2. Adolescents have a strong perception of the health-related advantages of condom use (to be reinforced). 3. Adolescents recognize that the advantages of safe sex outweigh the disadvantages (to be changed). 4. Adolescents describe a plan to cope with the disadvantages of condom use (to be introduced). Schaalma et al. (1996 Schaalma et al. ( , 1994 used various methods for attitude change, for example anticipated regret, active processing of information, linking beliefs with enduring values and associating attitude object with positive stimuli. The risk-scenario information discussed earlier may be combined with the method of anticipated regret: asking people to imagine how they would feel after risky behaviour, for instance, having had unsafe sex (Richard, van der Pligt, & de Vries, 1995) . The parameter for anticipated regret is that the regret question should stimulate imagery.
Fear arousal
At a more general level, theoretical considerations provide practical guidelines for the development of behavioural change messages. For instance, many health promotion interventions use some kind of fear-arousing message to promote safer behaviour. Theories of fear-arousing communication (Eagly & Chaiken, 1993) and recent meta-analyses (Floyd, Prentice-Dunn, & Rogers, 2000; Milne, Sheeran, & Orbell, 2000) suggest that fear arousal may enhance the motivation to avert the threat, but that acceptance of health recommendations is mainly dependent on people's outcome expectations regarding the recommendations ('what will happen if I follow the recommendations?') and their self-efficacy ('how confident am I that I can do the recommendations?'). In addition, high levels of fear may easily inhibit persuasion through processes of denial and defensive avoidance (Ruiter, Abraham, & Kok, 2001) , especially when response efficacy or self-efficacy is low (Witte, Meyer, & Martell, 2001 ). So, when using fear arousal, we should always provide coping methods for reducing the perceived threat and teach the skills for the application of these coping methods. Again, theoretical methods can be built in the intervention, but the theoretical and empirical parameters have to be kept in place during this process. The use of fear arousal seems to be especially popular in mass media campaigns that aim to reduce preventable causes of death, such as lung cancer due to smoking. A limitation to mass media vehicles, such as TV commercials or posters, is the lack of time and space to present persuasive messages. Thirty seconds for a TV commercial may be enough to present the threat by vividly stressing its severity and the person's susceptibility to it, but is hardly enough to provide sufficient information about the effectiveness and feasibility of the recommended action. For example, in a recent initiative from the Canadian government the negative consequences of smoking are vividly presented on the cigarette packages. However, specific recommendations about how to act are not given, or implicitly given but at a too general level (i.e. stop smoking), thus easily triggering defensive response such as denial ('I eat healthy as compared to most other smokers, so my risk will not be too serious').
One way fear appeals may be better able to motivate people into precautionary action is to include recommendations that can be easily performed, such as calling a help-line. In fact, a two-stage process is created that resembles empirical evidence (Ruiter et al., 2001) : first, motivate people by presenting threatening information, and, second, provide specific instructions about what to do. For example, a recent Australian smoking cessation campaign included a series of six TV commercials with four commercials focusing on the negative consequences of smoking (for example sticky aorta walls due to smoking that collect dangerous deposits) and two commercials motivating people to call a help-line, with a threat and a help-line commercial always presented in the same ad break. The parameters for effective fear appeals-perceived severity, perceived susceptibility, response efficacy and selfefficacy-are thus clearly present in the line of communications. Although successes are claimed (Commonwealth Department of Health and Aged Care, 2000) , the extent to which these commercials will also be effective in motivating people to look for information and help cannot be guaranteed since its nationwide broadcasting hinders a clear experimental test.
The current state of the art with respect to fear arousal in health promotion suggests that health promoters should be rather reserved in scaring their target population. Typically, of the four information components comprising a fear appeal, severity information has been found the weakest predictor of protection motivation as compared to susceptibility information and information about the effectiveness and feasibility of recommended action. The optimal strategy might be a combination of creating personal risk awareness, without arousing too much fear, and developing skills for the desired behaviour change. In this respect, the current interest in implementation intentions, developing specific action plans about how to perform the desired behaviour in practice, may lead to new ideas on effective interventions (Sheeran, 2002) .
Combinations of risk-scenario information, anticipated regret and fear arousal may promote risk awareness and attitude change. In the following example from the HIV-prevention programme, these three methods are combined in one video scene, again also using modelling. This part of the video shows a series of scenes in which students interview fellow students about safe sex. The example interview is introduced as a story of a girl who had contracted a chlamydia infection. Her boyfriend is with her.
Girl: It wasn't with him [current boyfriend] last year. It was a boy I fell in love with on my holiday. So, we ended up in bed. I was prepared and had brought some condoms, but he refused to use them. He kept on saying: 'Trust me, no AIDS'. He was very persistent. 'It's okay to do it without, just once.' It was so stupid. But he was such a hunk. I wouldn't pass him up. I've got a much bigger hunk now [looks at current boyfriend]. What's more, the boy looked very clean. But, I was so stupid. I slept with him without using a condom. I was on the pill at the time.
Interviewer: But why did you do it? It's risky as hell.
Girl: I didn't know what to think anymore. I thought: maybe it won't come to that. I thought, as long as I'm careful. And I was afraid I'd turn him down. I was doing it for him, basically. It was brought home to me later how stupid it was. I was pretty scared afterwards. And sure enough I got discharge. I went to a doctor, who said I had a venereal disease. Chlamydia. I was petrified. It can make you infertile.
Interviewer: That would mean that you could never have children! Girl: I acted quickly, so it wasn't that bad. I was so angry with him afterwards. For saying that he cared, but refusing to use a condom. Of course, I was angry at myself as well. I was stupid.
Interviewer: So, now you always use a condom?
Girl: Yes! Interviewer [to boyfriend]: I guess you don't agree with the holiday guy?
Boyfriend: No, I was glad she brought it up.
Interviewer: What do you mean?
Boyfriend: She mentioned it first. I don't talk about it very easy. I was afraid she'd think I jump into bed with any girl.
Girl: Nonsense, I think it's great if a boy brings it up. It means that he really cares about you. I like boys who can talk about it. And sex is more fun if you know you are safe. No worries the next day.
Boyfriend: You bet. She takes care of the pill, and I take care of the condoms. We've got a nice condom joke (both start laughing).
Interviewer: Are you going to let me in on it?
Boyfriend: Before we make love . . . . I say I've got to put on a CD!!
Interviewer: That's a good one. I've got to remember that.
In this example, risk-scenario information is combined with anticipated regret and fear arousal. The source of the information is a peer, representing another example of modelling. All the parameters have been taken into account: scenario imagery, cause and outcome, regret imagery, personal susceptibility, outcome expectations and self-efficacy. Moreover, the parameters for modelling are met, such as reinforcement of the desired behaviour. A careful analysis of the parameters makes clear that methods for risk awareness and attitude change have to be combined with methods for selfefficacy improvement and skills training. People need to be motivated for active learning and skills training, but on the other hand people need to be self-efficacious for opening up to unpleasant information (Bandura, 1997) .
Behavioural journalism
Many methods may be covered by the strategy of behavioural journalism. Behavioural journalism is an approach of media-delivered behavioural modelling which makes use of role-model stories that are based on authentic interviews with the target population (McAlister, 1995) .
Within every target population, there are people who perform the desired behaviours or are at the desired stage of behavioural change. These models give their reasons for adopting the new behaviour and state the perceived reinforcing outcomes they received. The use of authentic interviews ensures that the content of the message is appropriate to the level of understanding of the target population and gives a realistic and credible picture of the target group's life-style. Of course, the challenge of behavioural journalism is to find the authentic stories that represent the theoretically correct message, without having to compromise the authenticity of the original interview. Behavioural journalism is effective in covering various other methods, such as: risk scenarios, anticipated regret, fear arousal. Van Empelen, Kok, Schaalma and Bartholomew (in press) applied behavioural journalism to an AIDS-risk reduction programme for Dutch drug users. Based on interviews with drug users, printed role-model stories were developed and distributed within the network of the drug using community. For example, comparable with the earlier example of the holiday love, in one of the authentic role model stories, a risk scenario in combination with anticipated regret and fear arousal was presented:
Etienne (34): I never had condoms on me because I don't want to have sex just for the sex. First, I want to get to know someone. I met my second girlfriend at a rehabilitation centre. She told me she had been on the streets in the past. There wasn't anything going on yet. One evening we had a drink together. We ended up in bed and then it happened. Totally unexpected, so we had sex without a condom. Afterwards I thought about it, and I was full of regret. To reassure me she told me she had hepatitis C but not HIV. But I didn't trust her completely, so I took an HIV test, three months after the sexual event. Fortunately, the result was good. But from now on, I want to be well prepared. I will take into account I may end up having sex with someone without really having planned it. So, if I have a date again I will buy condoms in advance, to play it safe.
In this example of behavioural journalism, modelling, risk-scenario information, anticipated regret and fear arousal methods are applied in combination, taking into account the parameters: identification, skills demonstration, reinforcement, a coping model, cause-andeffect, stimulation of imagery, regret, personal susceptibility, outcome expectations and selfefficacy. Still, contrary to the holiday love text, this text is almost exactly authentic as it was selected from an interview with a drug user. Therefore, the chances that the message is appropriate for the target population are much higher.
Personalized risk feedback by computer tailoring
Personal risk feedback, provided in reaction on information obtained from the target person, has been identified as a potentially strong method in motivating people to adopt healthier habits (DiClimente, Marinelli, Singh, & Bellino, 2001) . Individual counselling used to be the only practical strategy for personal risk information. However, modern technology provides many new possibilities for translating this theoretical method into practice. By means of computer tailoring or expert systems, personalized risk feedback can be provided to large groups of people at relatively low costs. Tailoring health education has been defined as any combination of information or change strategies intended to reach one specific person, based on characteristics that are unique to that person, related to the outcome of interest and have been defined from individual assessment (Kreuter, Farrell, Olevitch, & Brennan, 2000) . Computer-tailoring mimics, therefore, the process of individual counselling and feedback, but the expertise of the counsellor is documented in an expert system. Thus, the expert system comprises one or more databases of messages based on theoretical constructs that vary as they apply to different characteristics of individuals, and on algorithms for matching the messages to individuals. The message channel could, in general, be anything that facilitates delivery of the message to the target: a report, a letter, computer-assisted instruction or any other channel. In the work of Velicer, Prochaska, Bellis, DiClemente, Rossi, Fava et al. (1993) on smoking cessation, messages were based on the Transtheoretical Model of Stages of Change and included processes of change tailored to the stage of the individual in regard to quitting smoking. Risk feedback included current status and stage of change, current use of change processes, suggested strategies and high-risk situations. Risk feedback was compared against a normative database as well as against participants' progress. All examples of theory-based planned computer-tailored health promotion in the literature are based on a similar configuration, comprising 1. A theoretical framework and specification of relevant hypothesized determinants of the health behaviour. 2. Use of the determinant model to create a data collection tool and a series of messages that are tailored to these determinants. 3. Several databases including at least a determinants file and a delivery message file. 4. A set of decision rules and a tailoring programme that executes these decisions. 5. The actual communication messages. 6. Delivery vehicles, such as a printed letter.
It is to be expected that computer tailoring will become more popular in the future and is also applied using the Internet (Brug, Oenema, & Campbell, in press) . Again, various theories may be applied in the actual application of computer tailoring. It is essential that the theoretical parameters be kept in place in this process. For example, in studies on determinants of dietary behaviours, it has been found that lack of awareness is a major barrier towards dietary change (Lechner, Brug, de Vries, van Assema, & Mudde, 1998) . According to the Precaution Adoption Process theory (Weinstein, 1988) , risk feedback has been identified as a promising method to raise awareness. However, in order for risk feedback to be effective in raising awareness of personal intake levels it should include both personal risk feedback, comparison with a standard, and normative risk feedback, comparison with a reference group.
Computer-tailored feedback may promote fat reduction. First, people are given personal risk feedback on their fat intake, indicating that it is higher than their self-rated level, to increase awareness. They then receive feedback that it is higher than the recommended intake level (standard). Last, people are given normative feedback in which a person who had a fat intake higher than the peer-average level of intake (reference group) would receive feedback specifically stating this fact. Later, also feedback on people's progress can be given. Normative feedback is only given to people who are doing worse than the mean of the comparison group. Normative feedback is especially effective in preventing people from rationalizing away the results of the factual feedback. The personal risk feedback is followed by practical and personalized suggestions for behavioural change (see the earlier discussion on fear arousal).
Conclusions
Adequate application of behavioural science theories is essential for effective behaviour change interventions. Planning and evaluation are key elements in developing health promotion programmes. Theories and empirical evidence form the basis for decisions during the planning process, by helping to answer questions about the problem, the behavioural and environmental factors involved, the determinants of behaviour, the objectives of the programme, appropriate methods and strategies, programme implementation and evaluation. In practice, however, applying theories for interventions is rather difficult. One of our assumptions is that a multi-theory approach is desired for any practical problem. Another assumption is that many theories can be applied to various levels, (individual, group or society) because we see the environment as existing of decision-makers, because in our view environmental change is based on behaviour of decision-makers. To change people's behaviour, the planner has to know their motivation and skills, whether it is an individual student, a teacher or a politician. However, users of theories should always respect the theories' parameters and apply theories correctly.
Intervention Mapping is a protocol for systematically applying theoretical and empirical evidence when designing health promotion programmes. Intervention Mapping elaborates on the programme development phase in Green's PRECEDE/PROCEED model for planning health promotion interventions (Green & Kreuter, 1999) . Intervention Mapping (Bartholomew et al., 2001 ) includes: formulating programme objectives for the target group, selecting appropriate theoretical methods, translating methods into practical strategies and an integrated programme, anticipating implementation and anticipating evaluation. In this article, we have concentrated on the application of theory in finding methods and strategies for health promotion programmes. We emphasized that planners have to take into account the parameters of the theory-the conditions of effectiveness-when they translate a theoretical method into a practical intervention strategy. We have provided several examples to show that sticking to the parameters is essential and, at the same time, feasible. Adequate use of the Intervention Mapping protocol may bridge the gap between theory and practice.
We have found Intervention Mapping to be a practical instrument that gives guidance through each step of the intervention development process (van Empelen et al., in press ). Although Intervention Mapping does not provide new strategies per se, it ensures that the content of the selected strategies is theoretically sound and linked to the objectives that were specified. We found that the careful use of Intervention Mapping guarantees that: (1) each programme objective is grounded on empirical evidence and theory; (2) the final materials and activities are linked both with theory and have clearly specified objectives; (3) all important objectives are covered; (4) the programme is compatible with the target population; and (5) diffusion issues are anticipated throughout the process. The iterative process of Intervention Mapping made us aware of the consequences of decisions made for objectives specified earlier in the process. In other words, erroneous or inconclusive decisions made during the process can be changed, thus preventing the final product from being at odds with the goals set in advance. It can be argued that the strengths of Intervention Mapping also represent its weaknesses. Intervention Mapping implies that all decisions about the problem and solutions are made during the process. This means that a description of a final intervention cannot be given in advance. This can be problematic when applying for funding for development and evaluation of a health promotion intervention. Moreover, theory-and evidence-based intervention development is a complex and time-consuming process. We hope to have shown that the effort is worth the outcome.
